Abstract: Densities, ultrasonic velocities and Infra-red 
INTRODUCTION
Binary mixture of t-butanol, with aromatic Hydrocarbons is of a great interest due to their extremely non-ideal bevaiour and practical importance to the chemical industry. A lot of work has been reported in the literatures (1) (2) (3) (4) (5) (6) .
The studies of density, ultrasonic velocity, and infrared spectroscopy, are being increasingly used as tools for investigation of properties of pure components and the nature of intermolecular interaction in the liquid mixture. In order to investigate this effect in the present investigation densities , Ultrasonic Velocity and Infrared spectroscopy of the binary mixture of t-butabol with ochlorotolune and p-chloro toluene have been measured over the entire range of composition at 308. 15 and 313.15K.
EXPERIMENTAL
t-butanol, o-chlorotolune and p-chlorotoluene were of high grade and used after single distillation. The purity of the solvent after Purification was ascertained by comparing density, ultrasonic velocity with the corresponding literature values at 303.15 and 313.15 K (Table -1 The density of pure liquid and its mixture was determined in 15 cm 3 double arm pycnometer (7-10) and capillary bore with an internal diameter of 1 mm in a transparent glass walled water bath having a thermal stability of ± 0.01 K (11) (12) . The pycnometer was calibrated using water having conductivity less than1 × 10 −6 Ω −1 cm −1 . The pycnometer filled with air bubble in free experimental liquid was kept in transparent walled water bath in which the temperature was maintained constant to +0.01 K for 10-15 minutes to attain thermal equilibrium. The position of the liquid level in the two arms were recorded with travelling microscope which read correctly to ±0.01 mm, the density values were reproducible within 5 × 10 −5 g cm
The sound speed u, was measured at a frequency of 2MHz in this solution through the interferometric method (using mettal's F-81 model). The estimated error in sound speed measurement at ± 1 ms −1 . The other experimental details are the same as those reported earlier (5-6). FTIR spectra were recorded on a FTIR spectrometer (model SHIMADZU 8400 PC) by using KBr pellet in the Region 400-40 cm −1 . The averaged value of density and ultrasonic velocities for these two systems are listed in (table -2). 
Table2. Densities ( ), Ultrasonic velocities (U), isentropic compressibilities and intermolecular free length of t-butanol + o-chlorotoluene and p-chlorotoluene at various temperatures. t-butanol + o-chlorotoluene
(1)
(2)
Where 1 , 1 , ϕ 1 and 2 , 2 and ϕ 2 are isentropic compressibility intermolecular free length and volume fraction of components. 1 and 2 respectively. 12 and 12 are isentropic compressibility and inter molecular free length of binary mixture. For the mixture of t-butanol with o-chlorotoluene and p-chlorotoluene, Δ values are positive over the entire composition range of binary mixture. It has been suggested by kiyoha and Benson (14) that Δ result from several contribution effect. Which are characterized as physical, chemical and structural effect mixing of hydrocarbons leads to breaking self association leading to decreases in the molecular order resulting in volume expansion there by giving positive values of Δ which means that the binary mixture is more compressible there by the pure compound. The values are also positive over the entire composition range, and arises due to breaking of H-bond in self associated alcohol and steric hindrance due to bulky methyl group in t-butanol.
The theoretical values of sound velocities through binaries at all temperatures have been evaluated using Nomoto, (15) Van Deal idel mixing, (16) Jacobson's, (17) , free length and schoff's, (18) collision factor theories. A comparison has been given in (Table 3) .
From calculated speed of sound, along with average percent error for both the binary system are summarized in table (Table -3 
Figure2. Å value at 308.15 K for 1 t-butanol + (1 − ) o-chlorotoluene (♦), p-chlorotolune (∎).

